
GREAT HELL
TRIUMPH

Some of the Problems
Met and Conquered
in Building Its Huge
Steel Arches. Soon to
Be Joined.
(ihr pictures of Ihi ii w Ktll tlsto

BrWge Will b" found In th" Plrtnrlal
n l" "iih 1hl I0MM "f Tin Son.

more than a month
AMTTI.K thr BMl lllver. and

luil turbulent ... ion
known s I loll iiate. will be

punned by the world's mom wonder-
ful arrh of steel. Then the iirmii now
retching out from. elUier shore will be
Joined high above th swirling waters,
and a new tie. n massive one a thou-
sand feet stralgtit across, will bind
Long I hIh I'd and The Kronx.

When the Penoilvania Terminal
waa finished a few yearn hack the peo-
ple of this city eouUd not fail to grasp
something of that. imi ii neenm-pUahmen- t.

because the beautiful sta-
tion grew right up out of the rocky
boanm of busy Manhattan. P.ut rela-
tively few have folltwed the Hell date
bridge In lta far mure fab-
rication; and whim everything lias
been taken Into innunt. thin latter
work la a vaster and a harder under-
taking, for compamtivrty trifling mis- -

I

W l ( M The base and
B V afl ne the
a m I 1 Hell Gate span.

I k ' aft I "'
I f I

I

Map route of
connecting, railway over
new bridge,

takes in conception n ill execution
Woil'd Involve grave risks anil possibly
a harrowing disaster. As will be re-

called ilgln years ago the ill fated
Quebec Hridge over the St. Lawrence
collapsed ihiring erection, and ninety
mn were lulled and $4.i00,000 worth
of material dropped into the river.

Some exact and difficult mathcmali- -

cnl calculations have been required In

order to make certain Of the stresses
in the members weighing thousands
of tons and now the Best
River like titanic brackets, and also to
be sure of these cumulative forces as
the sections grew to the point of tin. or.

In midstream. When Joined the steel
arch will have to be able to support
not only Its own vast weight of Id )

tons, hut 'the added load of forty --eight
of the heaviest locomotives on the
four tracks! Unquestionably the
bridge can be regarded as the biggest
and the strongest in the world, for
there is no other bridge In existence or
now proposed that is expected to bear
a burden of this colossal character.

Gustav I.indenthnl. the engineer,
who was also Identified with the plan-
ning and building of the Pennsylvania
Terminal, has been the master mini
guiding the Hell Mute Bridge
from Its inception the dominant fig-

ure at every stage of this great work.
"Watt do I think inoit distinctive

about the Hell Gate Bridge?" said
Mr. Landenthal meditatively. "Well,
that's too hanl to answer offhand
The layman and the engineer natur-
ally look at such an undertaking from
tolally different points of view The
aierage mnn considers the work as a
spectacle or as I means to an imme-

diate end. At best he graape the
structure as a visible whole. H

realizes but littie if anything Of the
many difficulties overcome

"To me as an engineer, on the other
hand, the Hell Hate project Is all In

the day's work, although it represents
a lifetime's experience in railroading
and in bridge construction. It standi
for the harmonizing of many con-

flicting problems. Some of these wer
Incident to the varied character of the
approaches; some of them peculiar I I

the great span over the Kast River,
and others have been due to founda-

tions made difficult by reason of the
nature of the supporting ground.

"Finally I see In the New XorM g

Railroad, of which the bridge
t Hell Hate Is but a part, the com-

pletion of a great artery of transp-

ortation-the last link In the rail-war- e

running down the whole Atlan-

tic li possible for
passengers from Hoston and other
Rasters citia u go straight througU
to points louth ana west or New Torn
without recourse to buses Of rerrv-boat- s.

"AS most every one now knows the
connecting railroad is Intended tn
unite the Pennsylvania and the New
York, New Haven and Hartford rail-way- s,

and to this end a route arm
chosen which In the light of existing
physical conditions would accomplish
this In the most practicable mannei
Th line was to branch off from the
New Haven at 142d Street, cross the

Bronx Kill, travel over Handall's l

r again clear the water at Little
Hell Gale, anil upon a steadily rising
grade mount the last section or the
western viaduct approach on Ward'-Islan- d

In order to reach the necessary
height for the run far above the Kast
River. With the hong Island shore
gained, then by a somewhat easier
gradient and a sweeping detour
through a built up section uf the Bor- -

GATE BRIDGE
OF ENGINEERING
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ough of Queens lo the Pennsylvania's
yard at Kunnvside thus Joining up
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thence

the Bast Bver and through the rocky
hackbnne of Mauhatt.111 to the station
at Thlrtysecond street.

A Duncgn Dancer, by A. St. L. Eberle.
Some of the statuary on
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anchorage of
chords of the

tnig link through New
tweeu the railroads in
and the railroads south

incelved over
but for lta

given to
late Alexan- -

also the ore--
F'ennsylvanla

station in New
nne tins tunnels

under the Hudson and the Bast riv-

ers The wide great w..rk. tunnels
nidge.. anls. will represent an
pvestmen I of over IIBO.MO.OOO."

Mr. Mndentbal then called upon
one of the engineers of the erection

ai the bridge to describe ' some
of the details of the various phases uf
the construct loeal work.

"No latitude was allowed ;n the lo

l.nd to take conditions as he found
them. A populous section of the!
Bronx had to ne traversed, and of
course at a height that could not In- -

terfere with street traffic. A busctile
left bridge had to be provided for the
Bronx Kin, which win be deepened
by the Government for navigation;
another tyie of bridge for Little Hell
Oate, find steadily rising piers in be-

tween that would Insure an elevation'
at the Real River sufficient to give g

clearance aliove mean tide of quite
lit feet. Physical conditions were
anything but favorable to low post
of construction I and it Is safe to My
that this connecting line. In all ten
miles long, represents economy at s
prospective totni outlay or tBo,evu,uuo
Of course the major part of this sum
Is Involved in the building of the Hell
(late span.

"There were two places in approach-'- ,
Ing the Kast ItlVer from the north
where we encountered dlfftcultlea. At
the Bronx Kill we found troublesome
subsurface conditions thai obliged us
to go down from ninety to nlm ty-fl-

teet in order to get a Si ible foundation
for the supporting piers, and the na-

ture of the soil was such that the
caisson workers had to labor under
prett) high pressure. Again, when
we came to the western bank of the
Kasi River It was necessary to bur-
row beneath the surface to depths
ranging from flfty-eurt- il to lit feet
to react) the rock and to get a firm
footing there.

"I'nder the bridge tower on Wants
Island We used t went one ureat con- -

I

tete caissons, Some of them aare
cylindrical and eighteen feel In dlame-- 1

iter, while others were rectungtllar,
with dimensions or .t" bj 10 r "t These
were much larger than the caissons

I required for the building of any of!
New York's skyscrapers and went'

i deeper too,

I "in order in -- ink tiiM-- c supports I

seven Months of work was required
I because during the Operations a YOT)

troublesome fissure was encountered
which ran diagonally ncross the foun
Cation Space Chosen for the western!

ItOWer of the el ; .1 span We had!
to make absolutely aure of the rigid
it v of tin- footing, for the thrust from
the enormous load of the arch aoutdl
have to be home by the foundation.
,Ve cotlld not rist; .m subsequent

settlement, This particular arch, Ihe
longest and heaviest of it- - kind, is
designed Id sustain four tracks, two
for passenqcr and two foi freight

I trains, ami must be equal to the mag
llmum burden such service might im
pose.

"The upper nni lowei curved mem
i.Mrs of the arch ,u technically known
hi chorda, and the lower one :s by

I fur the stronger Vot, us you look
I at i heat members from midstream
they seem comparative!) light until
you catih sight of a moving work-
man, appearing about the size of an
ant, and then ones sense of PfOpOr

't;on is aroused The Isittom chord
lis bOXllkS In cross section and is big-- 1

gesl Where it rises from its slanting i

foundation of stone at the base of the
other tower. At tli, it point it is al on,;

4 feel deePi ip and down, and 7

foet across between Its thinking ver- -

tioal walls or thick steel. In the mid-- 1

die there is a dividing bulkhead or
diaphragm, and from time to time
men must travel from end to end of
each member or the chord for tin
purpose of painting the inner sur
faces and watching for the least mii
or corrosion or deterioration. At its
Inchest is.int. or crown, each of the
two lower OhOrd members w ill have
a vertical and a horizontal dimension
or neatly 7 feet

"But figures of this sort don't tell panels
the w hole story of the masslveness by i they

Innv means. Section by section the the
'two lower chord members have been
raised into place and joined, and the

cation of the railroad." sahi the enai-- ! hrst tin t section of each
neer, "11 simply had lo follow the; when pinned to its pondero

weighed
US hinge

route chosen for It. and the designer a matter of IS8 tons' Tins was in
of t ie great man and fie appr'M. his deiiendent of the eonneetim; vertical
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Henry White Cannon.

campaign be a whirl w&od

being conducted in Henwan
caiiif New York, is ited

by the state campaign nuvnggi re as a
mod-- for oth-- r county leader". Thi
ia due to the adoption of honkers'
methoda by Mrs. Jenny Curtis an-no-

the Delaware count) leader,
whose headquarters are at Delhi.
Mrs Otnaon is the wife Of Henry w

I Cannon, Comptroller of the currency
under I'ri "i.ient Arthur and afterward
president of the Chaee National Bank
of thi city, Mrs Cannon, in addition
to using bus neea methods in getting
pledges for the suffrage, amendment,
is utilizing her ability as a speaker.

Plan f,,r closing the campaign are
elaborate and Include a mass meeting
at Hancock on October '. when the

hief speakers probably wi i ic Mm
Beatrice fAbrbes Roberta n Hale,
Rather John Bel ford if Brooklyn nnd
Miss Eleanor Oarrisnn, granddaughter
or wiiimm Lloyd Garrison, Then

and diagonals or 'bents,1 as
are termed m the parlance oi

bridge builder. Because of the
enormous weights involved it has been
absolutely ut of the queation to as-

semble sections or panels on the
ground and thus to raise them to
their points of Juncture. The unit
parts h ive been put in plm one by

' ""' '

La
aaa rW

riioto b Pnvlii S S.nforrt.

there wHI

be.ng'

tour of th
county by auto with the idea of reach-
ing the farmer- - m re cioex-ly- . Kvery'
village and ham lei not previous
Visited Will have Its meeting and the
speakers hao engaged with the
view of appealing to the farmers
especially.

I'nder Mrs, Cannon's business
methods of campaigrnlng each voter In
Delaware county has been listed .n a
card Index and ns last as pledges are
secured the mimes are checked off,

wtier.t a village or hamlet dm not
turn out its full proportion of pledged
v ;ers special canvaasers are sent
there and the wamien of the village
are urgisl to renew their efforts.

Mrs. Cannon's headquarters In Delhi
are probably the most luxurious in.
tli.- - Plate, Window boxes make the
exterior a thing "f lieauty. as they
always are f.iii of blooming plants.
Within mahogany furniture, taken
from Mrs, Cannons home, gives till- -
usual charm to the surroundings, a
plonn and phonograph furnish musi,-
for tin- regular weekly meetings and a
tea set is used for the entertainment of
visiting guests.

one. and despite what this means In
the waj of difficult handling and time
required, the Ib'll late span bus gone
forward speedily. In fact, the work
:s actually ahead of the schedule,
which Is something rather unuaual In
an undertaking of so Impressive a
character.

t'or technical reasons an arch

EXHIBITION OF ART WORKS BY WOMEN FOR BENEFIT OF SUFFRAGE
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"Pan," by Laura Gardin. "Renaissance." by Alice Morgan Wright,
view at the Macbeth Gallery, the proceeds of the sale of which will go to defray the expenses of the csmpaign.
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bridge instead of a cantilever hrld
was decided upon, a cantilever bridl
iii some particulars would hare el
fared fewer difficulties run
ways it would have had serious draft
backs. A cantilever bridge HIS) '

popularly described as n sucressi
seesaws pivoted upon tow, r- - but
neighboring ends Joined, t la
of the counterbalancing Weight ol II

extended arms serving to help
the support of the Intermediate
arms when sustaining ir, . j

"Tiie Heii Gate arch, on ihe ofh(
hand, depends upon Its own ,;. ,

and the firmness of the tewit
foundations to anchor it and to bail
the shifting burden of moving trail
But of course the prim ipal .!(.- ,:

of such a structure is that enci
tered during building, when seetli
by the arch grows and --

as it reaches out from each II ill

the river while the union, whirl
mately means strength, has riot
effected. How have we been III

hold increasing hundred of
steel aloft and make it saf" foi M

elling derricks to work out
very ends of the growing nrel
froni that apparentl) perlloip
to raise great girders, etc.. hlBli
the air for assembling?

"Here is where we have t. n
n v had recourse to the cantllevei
elple In aasembllng the element
eah half section of the span ni
this purpose ve have employe
nomlcally material will la1
ls used for the immediate i

of the tracks destined to travel
piers of the approaches on i

of the Kast River. These hi

ders have been ,i t s t the thitiu n
for the temporary backstays,
anchorages for the n
the span witiio hanging In ml
gradually grotfing across Hi

and i t s dnngeltus waters.
"This tempoMtry eounterlni

cantilever is Something Ilk'
letter A lylrtv on one leg it
other in the nr. from Whit
be earned to each half an
points from either bank, T
leg rests In a deep trench s tl

foot firmly planted against the ri

face of the neighboring inwei
apex is anchored ly a lioxllke
ment of other filled ail
hundreds of tons of earth,

our backstay li stni
at the rear of each tower,
panel of the span was h ill

resting at the on '

slanting pedestals With piv :

tlons and secured at Ihe tn
dlately gbOVS the unfll - "'

work by or girder
temporary ties to carrj
stress real-war- d to the
the cantilevers. Wi:
shore, the arch had r Hi w terwa
for six panels the oUt

of tuitn eight Inches ai ' '
necessary ti correct this del
Therefore, from the lop t

lever we spread two m- re t - '

tho upper nt 1

the sixth panel of each
either side of the river.

"The ultimate union
take place until the
favorable. I mean
must wait until the --

sun Is lessened and until
peraturo Of the air ntld s

ture of tho steel art idem
before the middle path
each half of t lie then Incomi
Will weigh fully 8,500 Ion
die panel will weigh 3

suspended trackway Wi'll ' '

tlons to the two shl. K of
chord will bring the lol il -

to r.i.llrtrt tons of si.
that union at ha cen1
made, t hen we thall
move all of the tempon '"
structure, nnd the gri
rigidly and fast upon
holds provided on tlx
each tower.

"We are, using mil
est nnd biggest rlvel
been gRflployetl will
upon an underiakiui
largest of them an
quarter in dill mi lei
steel plates which, i "to
inches thick. On III" I

hridge the Ilea', u t r
and an eighth In i nun
the day before thai fat
heads began pupping
shots, nnd when win
failed then tho Silspi II h

crushed Into t ho ri

"The Uttls Hell ' late
decidedly Interest!!)!
Dvsrshadowimi neii l '

River would i inim
n structure of Impori
thin lias a leliutli "
made up of f.-- ir ' " '

t rtlgg spans To llin
these boa Si t ini '

ing ffairs, and yet
of linked ayehnrs
more thsn t III

$50
$75
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Miuuhl,
ri.Msnijit)
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girders
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Joined chord


